1) Background: This study analyzes the profile of female sterilization in Brazil by age, parity, type of delivery, place of delivery, color/race, region of residence, years of schooling, marital status, number of unions, and desired number of children reported by women; (2) Methods: The descriptive analysis is based on the most recent Brazilian database on reproductive health: the 2006 Brazilian National Survey on Demography and Health of Women and Children (PNDS). This dataset has information on the history of pregnancies with live births from January 2001 to July 2007; (3) Results:
Introduction
The decline of fertility in Brazil is associated with the rise in the use of modern contraception (Berquó et al. 2008; Leone and Hinde 2005; Perpétuo 1998; Perpétuo and Wajnman 2003; Perpétuo and Wong 2009) . Total fertility rate (TFR) fell from 6.28 children per woman in 1960 to 1.90 in 2010 (IBGE 2012) . The country is marked by significant regional differences in terms of the timing, pace, and scale of fertility decline (Potter et al. 2002 (Potter et al. , 2010 . The TFR in 2010 was 2.47 in the North, 2.06 in the Northeast, 1.7 in the Southeast, 1.78 in the South, and 1.92 in the Central-West region (IBGE 2012) . In terms of contraception, pills and female sterilization are the most utilized methods (Amorim et al. 2008; Cavenaghi and Alves 2009; Janowitz et al. 1985; Perpétuo and Wong 2009; Potter 1999; Vieira 2007) . Based on data from the 1996 and 2006 Brazilian National Survey on Demography and Health of Women and Children (PNDS), female sterilization declined from 38.5 percent to 25.9 percent (Perpétuo and Wong 2009 ). The number of women who use pills rose from 23.1 percent in 1996 to 27.4 percent in 2006. The use of condoms increased from 4.6 to 13 percent during the period. The percentage of women who were married to men who had obtained a vasectomy rose from 2.8 to 5.1 percent. The use of other modern methods (IUD, diaphragm, injections, etc.) rose from three to seven percent throughout the same period. The practice of withdrawal decreased from three to 2.1 percent. The number of women who utilized periodic abstinence fell from 2.9 to one percent between 1996 and 2006. Finally, the number of women who did not use any method declined from 22.1 percent to 18.4 percent in the period (Perpétuo and Wong 2009) .
The federal government did not implement public policies to reduce fertility, change female reproductive behavior, or increase the use of contraception (Fonseca Sobrinho 1993) . The country has inadequate public services for sexual and reproductive health, predominance of the private sector, delayed and inappropriate use of contraceptives, insufficient medical care and reversible methods, a high proportion of unwanted pregnancies, and social inequality affecting access to contraception (Bilac and Rocha 1998; Giffin and Costa 1999; Miranda-Ribeiro and Simão 2009; Schor et al. 2000; Vieira 2007; Vieira and Souza 2009) . Only in 1997 did the government implement a family planning law. One of the goals of the law #9263 from 12 January 1996 was to enable sterilization in public hospitals, but with restrictions for surgeries during cesarean deliveries, childbirth, and abortion (Brasil 1996) . This law states that "The surgical sterilization of a woman is forbidden during childbirth or abortion, except for health reasons caused by previous successive cesarean deliveries " (Law No. 9263, Article No. 10, Paragraph No. 2 from 12 January 1996. Article 10 was vetoed until 19 August 1997. Document available on: http://www.planalto.gov.br/ccivil_03/LEIS/L9263.htm) (Brasil 1996) . Furthermore, the law states that female and male sterilizations are permitted only for persons above the age of 25 years or for persons with at least two children born alive. Sterilizations may be performed no less than 60 days after the request, so there is time for counseling by a public multidisciplinary health group. Regulations of the 1997 law appear to restrain the provision of this surgical procedure in public hospitals (Osis et al. 2009 ).
A series of academic studies investigated factors associated to the decision of women to get sterilized, as well as outcomes following this surgical procedure in Brazil (Cunha et al. 2007; Curtis et al. 2006; Fernandes et al. 2001; Hopkins 2009; Ludermir et al. 2009; Machado et al. 2005; Perpétuo and Wong 2009; Vieira et al. 2005; Vieira 2007 ). Some studies identified evidence of regret after female sterilization (Curtis et al. 2006; Fernandes et al. 2001; Ludermir et al. 2009; Machado et al. 2005; Vieira 2007) . Other studies evidenced a frustrated demand for female sterilization (Caetano and Potter 2004; Costa et al. 2006; Lacerda et al. 2005; Osis et al. 2009; Potter et al. 2003) . Local governments have insufficient public infrastructure and human resources to supply female sterilization in their municipalities (Osis et al. 2009 ). Extreme inequality in the access to female sterilization exists between the public and private sectors (Costa et al. 2006) . Despite the legal impediments from the 1997 family planning law, female sterilization is still performed in conjunction with childbirths and cesarean sections in private hospitals (Barbosa and Knauth 2003; Berquó 1999; Berquó and Cavenaghi 2003; Berquó et al. 2008; Carvalho et al. 2007; Molina 1999; Perpétuo and Wong 2009) . One study suggested updating the family planning law to allow female sterilization after vaginal delivery (Potter et al. 2003) . The prevalence of female sterilization is higher among older women with higher parity, fewer years of education, less educated spouses or companions, as well as among black and indigenous people (Amorim et al. 2008) . Women with high levels of education get sterilized after they reach their ideal number of children, as a result of planning for a specific number of offspring through the use of temporary contraceptives (Perpétuo and Wong 2009) . Poorly educated women get sterilized without having used another contraceptive method, after reaching more than the ideal number of children while experiencing shorter birth intervals, demonstrating an increased incidence of regret for the total number of children ever born (Perpétuo and Wong 2009 ). The option for sterilization seems to be a result of higher fertility among women who started childbearing early in life (Osis et al. 2003) . Differentials in the risk of sterilization also take into account marital status (married, cohabiting/in union, not in union) (Godecker et al. 2001 ) and number of unions (Leone and Hinde 2005) .
Female sterilization is an important research topic in the area of reproductive health in Brazil due to its correlations with several women's characteristics, government regulations, and institutional practices. However, only 31 papers about female sterilization were published between 2000 and 2010 (out of 6061 publications) in the main public health and medical journals available in the Scientific Electronic Library Online (SciELO) (Minella 2012) . This paper conducts a descriptive analysis of the profile of female sterilization in Brazil between January 2001 and July 2007.
This study provides an overview of the characteristics of women who are sterilized, using a nationally representative survey. Few studies accomplished this task, because of the lack of data on female sterilization for the whole country. Most studies on female sterilization in Brazil utilize qualitative approaches. These studies have important findings, such as the ones discussed above. However, they are not representative to the whole country in statistical terms. The 2006 PNDS is the most recent national survey with detailed reproductive health information for Brazilian women. As cited before, one chapter analyzed sterilization trends using this survey (Perpétuo and Wong 2009) . The present paper goes beyond that study by analyzing other variables not previously linked to sterilization using PNDS. I explore this nationally representative database to give a unique overview of sterilization variations by a series of women's characteristics: age at sterilization, parity at delivery, type of delivery, place of delivery, color/race, region of residence, years of schooling, marital status, and number of unions. More specifically, an important contribution of this paper is the comparison between the number of children ever born (parity) and the desired number of children reported by women for several subgroups of the population. This analysis also considers sterilization rates within these subgroups. Using this method, it is possible to verify which characteristics of women are more likely to contribute to lower levels of fertility than those desired by women themselves. I also develop a unique investigation of this dataset by estimating a series of cumulative percentage distributions of sterilized women by age and the variables previously mentioned. These strategies were not previously developed with PNDS and provide a deeper understanding of the profile of female sterilization in Brazil. The next section provides more information about the database and selected variables for analysis. Concerning female sterilization, several important qualitative studies have been performed about sterilization in Brazil, as discussed in the previous section. However, the present study does not conduct a qualitative or mixed methods research of present trends of sterilization in Brazil. The goal is to focus on the 2006 PNDS by exploring sterilization rates and desired number of children by a series of variables not previously investigated with this database.
Data and Methods
The analysis utilizes 2006 PNDS data and concerns women between 15 and 49 years of age at the time of the interview, who had experienced live births beginning in January 2001. The databases come from questionnaires with information on households/individuals (n = 56,365), women (n = 15,575), history of pregnancies since January 2001 (n = 6833), and history of all children born alive (n = 27,477). The aggregation of variables from these different databases considers household, woman, and child identifications.
The database with information on households/individuals provides date of birth and years of schooling. The dataset on women includes traditional and modern contraceptive methods currently being used, month and year that the female sterilization took place, total number of children ever born alive, color/race, region of residence, marital status, number of marriages/unions, and ideal number of children (desired number of children by women). PNDS also collects data on history of pregnancies since 2001, including the month and year of delivery/childbirth or end of pregnancy. Information on pregnancies also provides cases which did not result in live births. The database about children born alive has information on type of delivery and place of delivery.
Based on the date of birth of each woman, date of sterilization and date of delivery/childbirth, it is possible to estimate the age of each woman at the time of sterilization. PNDS provides information on current number of children ever born (parity), as well as birth order (month and year of each delivery/childbirth). The combination of this set of variables is utilized to estimate the parity at the time of each delivery. The history of pregnancies allows the estimation of the number of pregnancies in the period. The analysis excludes women who did not remember their own date of birth, date of sterilization, or date of delivery/childbirth. In this study, parity at delivery, type of delivery, and place of delivery relate to information from the last birth. Thus, the unit of analysis reports on women with live births between January 2001 and July 2007 and the final sample includes 4580 women. Although this study utilizes the 2006 PNDS, pregnancies in the database are reported up to July 2007.
Information on female sterilization is used as the main variable of analysis, considering the month and year of sterilization. The variables used to explore the profile of female sterilization are (1) woman's age in years at the moment of sterilization (15-24, 25-29, 30-34, 35-49) , (2) parity at delivery (1, 2, 3, 4+), calculated with information about number of children ever born and birth order, (3) type of delivery: vaginal birth or cesarean section, (4) place of delivery: home, public hospital with publicly-funded health care ("Sistema Único de Saúde"-SUS), hospital with private health insurance ("convênio"), public health center, or private hospital with direct out-of-pocket payment, (5) color/race of the woman: white ("branca"), black ("preta"), brown ("parda"), yellow ("amarela"), indigenous ("indígena"), (6) region of residence: North, Northeast, Southeast, Central-West, or South, (7) years of schooling: 0-3 (less than first phase of primary completed), 4-7 (less than second phase of primary completed), 8-10 (primary completed), 11+ (at least secondary completed), (8) marital status: married, cohabiting (in union), or not in union, and (9) number of marriages/unions. Information on region of residence, years of schooling, marital status and number of marriages/unions might change over time. However, the database does not provide information for this variation, but only addresses the situation at the time of the interview.
In relation to the color/race variable, according to the 2010 Demographic Census, out of a population of 190,755,799 inhabitants, the white category represented 47.51 percent of the Brazilian population, black 7.52 percent, brown 43.42 percent, yellow 1.10 percent, indigenous 0.43 percent, and no color/race information 0.02 percent (Table 2093 in https://sidra.ibge.gov.br/tabela/2093). Brazilian demographers conducting studies over time usually combine color/race categories of black ("preta") and brown ("parda") into non-white ("negra"). This is done because some people who in previous decades used to classify themselves as brown are now becoming more aware of race identity and self-classifying as black (Carvalho et al. 2003 (Carvalho et al. , 2004 Wood and Carvalho 1994) . If a researcher intends to make comparisons of color/race trends through time, it would be more appropriate to combine black and brown categories. Since the yellow and indigenous groups represent small percentages of the Brazilian population, some researchers exclude them from their studies. However, the current analysis about female sterilization is utilizing only one year of data. Furthermore, the black population on average has a lower socioeconomic status than the brown population, as detailed below with income data. Thus, the intention is to explore the disaggregated color/race variable to provide a more detailed variation of sterilization trends by all available categories.
An important aspect of the Brazilian society is income inequality by color/race. It would have been interesting to estimate variations of sterilization rates by economic indicators, as well as by interactions of economic indicators and color/race. (Table 3597 in https://sidra.ibge.gov.br/tabela/3597). People who tend to utilize more public health services are from lower socioeconomic groups, which have higher proportions of black and brown population. The population who usually utilizes more private health services are from wealthier socioeconomic groups which have higher proportions of white population.
However, PNDS does not have a direct measure of earnings or social class. It is possible to estimate a social class indicator using an economic scale with 46 levels, used as a proxy for earnings (Perpétuo and Wong 2009 ). This scale is based on information about educational attainment of the household head, presence of monthly-paid housekeeper, as well as possession of color television, radio, bathroom, vehicle, dishwasher, VCR player and/or DVD player, and fridge. This social class indicator is a valuable measure but it can be easily criticized by the decisions of including or excluding some variables to estimate its values. As a way to deal with this limitation, sterilization rates are estimated by years of schooling of women (described above), which is also utilized as a proxy for socioeconomic indicator by Perpétuo and Wong (2009) .
Averages of ideal number of children were also estimated for the categories of the variables listed above. The question format in the PNDS questionnaire was implemented differently depending on whether women had children at the time of the interview. For women who had at least one living child at the time of the interview, they were asked how many children they would have had if it was possible to go back to the time when they had no children and they could choose the number of children to have for their whole life. Women who were pregnant for the first time or had no living child were asked how many children they would have if it was possible to choose the number of children to have for their whole life. Throughout this paper, the terms "ideal number of children" and "desired number of children" are used interchangeably.
Before constructing tables and figures, the sample design (strata and conglomerate) and the expansion factor of women (weight) were defined with the "svyset" command in Stata. The strata are the combination of the five major regions (North, Northeast, Southeast, Central-West, and South) and household situation (urban and rural). The primary sampling unit (PSU) is formed by the census tracts (conglomerate).
Results
The pregnancies analyzed in this study refer to the period from January 2001 to July 2007. The percentage of women sterilized is 15.3 percent (Table 1) . Within this time period, there is a higher percentage of women who had more than one pregnancy among the sterilized (26.0 percent), compared to those who are not sterilized (18.2 percent). Sterilized women have greater parity (3.0) than the desired number of children (2.4). Women who are not sterilized did not yet reach their desired number of children (2.0), compared to the observed parity (1.8). Moreover, Table 1 indicates that the levels of sterilization increase with women's age. The younger women experienced the highest percentages of more than one pregnancy in the period. Women with at least 25 years of age have a higher parity than the desired number of children. Finally, the percentage sterilized and the proportion of women with more than one pregnancy in the period increases with parity at the time of delivery of the last birth. Table 2 illustrates the distribution of women by type and place of delivery of the last child. Between 2001 and 2007, 55.1 percent of women had vaginal births, and 44.9 percent experienced cesarean sections. The percentage of sterilization among women who had cesarean deliveries (24.4 percent) is much higher than among women who had vaginal deliveries (7.9 percent). The percentage of women with more than one pregnancy in the period is higher among those who had vaginal births compared to women who had cesarean births. Parity is higher than the desired number of children among women who delivered vaginally. In the case of women who had cesarean births, the ideal number of children (2.1) is higher than the observed parity (1.8 children). In terms of place of delivery (Table 2) , 75.2 percent of women gave birth in a public hospital (SUS), 15.4 percent utilized health insurance ("convênio"), and 7.9 percent had their children at a private hospital. The highest percentage of sterilization is observed among women at private hospitals (28.1 percent), Soc. Sci. 2019, 8, 269 7 of 15 followed by those who used health insurance (17.2 percent), and women at public hospitals (13.8 percent). Women who gave birth at home and at public health centers presented the highest percentage of more than one pregnancy in the period, but these women represent a small proportion of the sample. In public hospitals, 21 percent of women had more than one pregnancy in the period. This percentage is lower for women utilizing health insurance, as well as for those who gave birth at private hospitals.
The analysis of place and type of delivery of the last child suggests that the majority of women have vaginal births at public hospitals (49.2 percent), followed by women with cesarean sections at public hospitals (26.0 percent). While only 3.4 percent of women gave birth vaginally with their health insurance, 12 percent of women had cesarean sections utilizing this same coverage. Moreover, only 1.1 percent of women had vaginal births at private hospitals and 6.8 percent had cesarean births at private hospitals. The highest percentages of sterilization were observed among women having a cesarean section: 31.4 percent at private hospitals; 23.9 percent at public hospitals; and 21.7 percent with health insurance. Women who had cesarean births had lower parity than the desired number of children in all the categories of place of birth. Table 3 illustrates the distribution of women by color/race, region of residence, years of schooling, marital status, and number of unions. The percentage of women sterilized does not vary greatly by color/race. The percentage of women with more than one pregnancy in the period is higher for the indigenous category, 30.7 percent, although this group represents only 1.6 percent of women. Black (23.8 percent) and brown (21 percent) women have the highest levels of more than one pregnancy between 2001 and 2007. White and yellow women have the lowest parity, in comparison to their desired number of children. In terms of region of residence, women in the North (23.8 percent) Central-West (18.2 percent), and Northeast (17.4 percent) have the highest levels of sterilization. Women in the North and Northeast also have the highest percentages of more than one pregnancy in the period, as well as a higher parity than their desired number of children. Considering educational attainment (Table 3) , women with 0-3 years of schooling have the highest percentages of sterilization (24.6 percent). These women also have the highest percentage of more Soc. Sci. 2019, 8, 269 8 of 15 than one pregnancy in the period (28.7 percent). Women with 4-7 years of schooling also have a high percentage of more than one pregnancy in the period (23.9 percent). Women in the two lowest education groups have higher parity than the ideal number of children. In relation to marital status, 18.8 percent of married women are sterilized, while this rate equals to 14.8 percent among cohabiting women and 7.3 percent among women not participating in a union. The highest level of more than one pregnancy between 2001 and 2007 is observed among cohabiting women (24.5 percent). These cohabiting women also present higher parity than the desired number of children. Finally, women with at least two unions have the highest level of sterilization (22.5 percent), the highest level of more than one pregnancy in the period (26 percent), and higher parity than the ideal number of children.
A way to analyze the profile of sterilization in Brazil is through the cumulative percentage distribution of sterilized women by age at sterilization. This analysis can be done for each one of the variables investigated above. In terms of parity at delivery of the last child, Figure 1 illustrates that women with at least three children at birth have the highest sterilization rates. The difference in sterilization rates between these women with at least three children and those with two children increases, as the age at the moment of sterilization increases. The low cumulative percentage of sterilized women with one child (0.4 percent, shown in Table 1 ) decreases the overall cumulative percentage, which equals to 15.3 percent at 45 years of age. Women who had vaginal deliveries in the last birth have much lower cumulative sterilization percentages by age compared to women who gave last birth by cesarean section (Figure 1) . This difference starts to increase at age 25, and this difference reaches the level of 16 percent at age 45. The profile of sterilization can also be observed by analyzing the place of delivery of the last child. Women at private hospitals have the highest cumulative sterilization percentages by age. Women who gave birth at public hospitals have cumulative sterilization percentages with almost the same profile as the mean of the country, due to the fact that they represent the highest percentage of women. Women who gave birth using health insurance have lower levels of sterilization than the overall mean until the age of 38. However, these women have an increase in their cumulative percentage of sterilization in older ages. The last graph in Figure 1 shows the trends of the cumulative sterilization percentages by interacting type and place of delivery of the last child. Women who had cesarean sections at private hospitals have the highest cumulative sterilization percentages, with higher rates than all the other groups beginning at age of 28. These women show even greater increases at the age of 33. Women who delivered by cesarean section at public hospitals have cumulative sterilization percentages higher than the country's mean since the age of 25. Women who received cesarean sections using health insurance also have higher levels of sterilization than the overall mean, starting at age 38. Figure 2 shows the cumulative percentage distribution of sterilized women by age at sterilization, color/race, region of residence, years of schooling, marital status, and number of unions. In terms of color/race, brown and indigenous women have the highest sterilization rates across all ages. However, the percentage of indigenous women is extremely small compared to the whole sample (1.6 percent, shown in Table 3 ). Information on region of residence indicates much higher cumulative sterilization percentages for residents in the North, followed by residents in the Central-West and Northeast. Women with the lowest educational attainment (0-3 years of schooling) also present high cumulative sterilization percentages across all ages, and lower sterilization rates as education increases. Married women have higher sterilization rates than the overall mean beginning at age 31, and the difference of their rates in relation to the other marital status increases with age. Women who are not in unions present the lowest sterilization rates starting at age 26. Finally, women with at least two unions have the highest cumulative sterilization percentages beginning at early ages. Women with one union have a profile close to the overall mean, due to their prevalent representation in the sample (78.1 percent, noted in Table 3 ). Women who were never in a union have the lowest sterilization rates across all ages. 
Discussion
These findings may provide evidence that women with the highest percentages of more than one pregnancy in the period (indigenous, black, or brown; residents in the North; 0-3 years of schooling; and at least two unions) also have the highest cumulative sterilization percentages. The only exception that arises is for marital status. Although the highest percentage of more than one pregnancy in the period is for cohabiting women, the highest cumulative sterilization percentages are for married women.
On one hand, women with high levels of sterilization, high percentages of more than one pregnancy between January 2001 and July 2007, and larger parity than the desired number of children tend to have the following characteristics: high parity (three, four or more children); black, brown (who have not yet reached the desired number of children), or indigenous; residents in the North or Northeast regions; low levels of education (up to three years of schooling); and two or more unions. On the other hand, women with high levels of sterilization, low percentages of more than one pregnancy in the period, and lower parity than the desired number of children tend to have the following characteristics: cesarean section deliveries; birth using health insurance ("convênio") or 
On one hand, women with high levels of sterilization, high percentages of more than one pregnancy between January 2001 and July 2007, and larger parity than the desired number of children tend to have the following characteristics: high parity (three, four or more children); black, brown (who have not yet reached the desired number of children), or indigenous; residents in the North or Northeast regions; low levels of education (up to three years of schooling); and two or more unions. On the other hand, women with high levels of sterilization, low percentages of more than one pregnancy in the period, and lower parity than the desired number of children tend to have the following characteristics: cesarean section deliveries; birth using health insurance ("convênio") or direct out-of-pocket payments at private hospitals; and are married. More specifically, the cumulative percentage distributions of sterilized women by age at sterilization indicate that sterilization is more associated with type of delivery than with place of delivery.
A previous analysis suggested that a significant proportion of women might be getting sterilized after they reach the desired number of children and that they have not been spacing out the timing of their births as much as unsterilized women (Perpétuo and Wong 2009) . The results of the present support this hypothesis by indicating that sterilized women have greater parity than the ideal number of children, while non-sterilized women have lower parity than the ideal number of children. Moreover, the findings of this paper illustrate that women who gave birth at public hospitals have similar parity to their desired number of children. Women who delivered at private hospitals and those who used their health insurance have parity below the desired number of children. Results also highlighted that women at private hospitals and those who used health insurance exhibit higher percentages of sterilization compared to women at public hospitals.
These findings could be a consequence of different patterns, which should be further investigated. One hypothesis is that on average, women at private hospitals and those who used health insurance might have not yet reached their ideal number of children, because they could be postponing childbearing to older ages. Another hypothesis is that high sterilization rates among women at private hospitals and for those who used health insurance might affect long-term levels of fertility rates in the country because of a lower parity than the ideal number of children. Possible effects of sterilization rates on fertility below the replacement level is an important topic for consideration.
One could argue that women are having forced sterilizations, which might cause regret following the procedure (Curtis et al. 2006; Fernandes et al. 2001; Ludermir et al. 2009; Machado et al. 2005; Vieira 2007 ). However, sterilized women have a greater parity than the ideal number of children. Data indicate that sterilization is higher among older women, women with a higher parity, as well as in areas of the highest fertility rates (North and Northeast). The female sterilization rates are also high for women who have parity lower than the ideal number of children, among those with cesarean deliveries, births at private hospitals, and are married. Since sterilization is harder to get in the public sector, women might be going to the private sector in order to get this procedure, in conjunction with a cesarean delivery (Barbosa and Knauth 2003; Caetano and Potter 2004; Carvalho et al. 2007; Costa et al. 2006; Lacerda et al. 2005; Osis et al. 2009; Potter et al. 2003) .
The 1997 family planning law established restrictions for female sterilization in public hospitals for surgeries during cesarean deliveries, childbirth, and abortion. A major goal of the law was to prevent unnecessary cesarean deliveries, which would be performed followed by postpartum sterilizations. However, a large proportion of sterilization has still been occurring with cesarean deliveries, such as illustrated with the 2006 PNDS (Figure 1) . Moreover, this data indicated higher rates of sterilization with direct-out-of-pocket payments at private hospitals and using health insurance ("convênio"). The interaction of type and place of delivery showed higher rates of sterilization with cesarean deliveries in private hospitals, public hospitals, and using health insurance. Cumulative percentage distribution of sterilized women by age indicated that even for women below 35 years of age, there is a high incidence of sterilization with cesarean deliveries in private and public hospitals compared to other groups. As previously discussed, women from higher socioeconomic groups usually use services in private hospitals. These facilities tend to have higher rates of cesarean sections (Hopkins et al. 2014) . Higher levels of vaginal delivery are observed at the public sector (Hopkins et al. 2014) , where women tend to be from lower socioeconomic groups. Thus, the 1997 family planning law seems to be preventing women from lower socioeconomic groups to have access to sterilization, creating inequalities in the access to contraception by socioeconomic status (Potter et al. 2003) .
One way to deal with this issue could be to alter the law in order to allow female sterilization in conjunction with vaginal delivery in public hospitals. The aim would be to attend a possible demand of Brazilian women in public hospitals who cannot afford this surgery in private hospitals.
At the same time, the high prevalence of sterilization in private institutions during cesarean sections should be a concern of the government. The current law might be incentivizing wealthy women to have cesarean sections in the private sector so that they can get sterilized following childbirth. The government should not only aim to implement policies to regulate the public sector, but also to encourage better services at private institutions. The government has to implement family planning programs with appropriate health care, guidance, and access to sexual and reproductive health services for women (Bilac and Rocha 1998; Carvalho et al. 2007; Costa et al. 2006; Giffin and Costa 1999; Miranda-Ribeiro and Simão 2009; Schor et al. 2000; Vieira et al. 2005; Vieira and Souza 2009 ). Access to more options relating to modern contraceptive methods must be provided, as well as appropriate medical follow-ups, which would prevent women from facing the financial burdens by themselves with high costs of sterilization and cesarean sections in the private sector.
The analysis of 2006 PNDS indicate a high prevalence of sterilization among certain groups of women who have not yet reached their desired number of children. For instance, among women who experienced a cesarean section, parity (1.8 children) is lower than ideal number of children (2.1) and 24.4 percent of them are already sterilized. Only 7.9 percent of women with vaginal delivery are sterilized. Women having childbirth with health insurance and at private hospitals have the highest sterilization rates and experience lower parity than the ideal number of children. The interaction of type of delivery with place of delivery indicates that parity is lower than ideal number of children among women having cesarean delivery with health insurance or at private hospitals. Sterilization rates are at the highest levels within these groups. Therefore, female sterilization should be discussed in the context of fertility below the replacement level, as one of its associated factors. Since sterilization is a permanent method, these findings might be an indication that the number of children ever born at the end of the reproductive period might stay below 2.1 children per woman, especially among sterilized women.
The main objective of this article was to understand the profile of female sterilization in Brazil. The results suggest some topics for future research. Future studies could continue evaluating how the incidence of female sterilization affects the use of other contraceptive methods. An important question is whether women would have decided for sterilization if they had other contraceptive options, comparing different socioeconomic contexts and regions within Brazil. Some of the studies cited above emphasize regret following sterilization. Further studies could analyze factors associated with the decisions of women to use different contraceptive methods with nationally representative data. This would be essential to better provide sexual and reproductive health services in the public and private sectors. Models of competitive risks could be used to develop this type of analysis. Finally, cohort studies could explore differences in the prevalence of female sterilization among women born in different times.
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